The molecular structure of the heteropolyanion in the title compound showing the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. H atoms are presented as small spheres of arbitrary radius.
Structural commentary
Two heteropolyanions that belong to the decavanadate structure system (Lee, 2006) have recently been reported: the tellurium derivative [H n TeV 9 O 28 ] (5Àn) (n = 1 and 2), described by Konaka et al. (2011) (5Àn) polyanion was located on two sites (corresponding to the Pt1 and V4 sites in the title compound) by disorder. However, the Pt atom does not show any disorder in three [H 2 PtV 9 O 28 ] 5À polyanions. We herein report the structure of the title compound because it could contribute to our knowledge of the structural characteristics of the [H 2 PtV 9 O 28 ] 5À polyanion. Fig. 1 shows the structure of the heteropolyanion in the title compound. The O atoms of the clusters were designated as OT (terminal, V O), OB (bridging, 2 -O), OC ( 3 -O), and OD ( 4 -O). All atoms in the polyanions are located in general positions. The protonated OB atoms in the polyanions were identified by the locations in the difference Fourier maps of the H atoms bound to atoms O7B and O8B and local structural features, as seen previously in sodium and guanidinium salts, respectively. The geometry of the anion agrees well with that in sodium and guanidinium salts. The nine [VO 6 ] octahedra in the polyanion are distorted [range of V-O distances = 1.596 (3)-2.403 (3) Å ], while the [PtO 6 ] octahedron is relatively regular [Pt-O = 1.985 (3)-2.036 (3) Å ]. The two platinum bound 2 -O atoms are protonated in the polyanion. These protons are particularly important in the solid state as they lead to the formation of a dimeric assembly, {[H 2 PtV 9 O 28 ] 2 } 10À , through each of the two 2 -O7B-H7Á Á Á 2 -O19B and 2 -O8B-H8Á Á Á 3 -O4C interanion hydrogen bonds ( Fig. 2 Brown & Altermatt, 1985; Brese & O'Keeffe, 1991) for the K1, K2, K3, K4, and K5 cations are 0.99, 1.12,1.04, 0.81, and 1.10 v.u, respectively (total v.u. = 5.06).
The polyanion dimers are three-dimensionally linked via KÁ Á ÁOT and KÁ Á ÁOB interactions. All water molecules form hydrogen bonds with polyanions except for the O9W water molecule (Table 1) . Table 1 Hydrogen-bond geometry (Å ,  ) . 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Atoms H7 and H8, bound to 2 -O7B and 2 -O8B, respectively, of the polyanion were found in a difference Fourier map and were freely refined. The H atoms of the O6W molecule were positioned geometrically and refined using a riding model (SHELXL2014 command HFIX 23), with O-H = 0.97 Å and U iso (H) = 1.5 U eq (O). All other water H atoms were refined with distance restraints of O-H = 0.85 (3) Å and HAÁ Á ÁHB = 1.35 (3) Å using DFIX, and were included in the refinement with U iso (H) = 1.5U eq (O). The unusually short 2 -O17BÁ Á Áterminal-O21T i distance of 2.949 (5) Å (symmetry code as in Fig. 2.) is caused by the neighboring hydrogen bonds between the polyanions of the dimer as shown in Fig. 2 SHELXL2014 (Sheldrick, 2015) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg, 1998) ; software used to prepare material for publication: SHELXL2014 (Sheldrick, 2015) . Extinction correction: SHELXL2014 (Sheldrick, 2015) , Fc
Pentapotassium dihydrogen nonavanadato(V)platinate(IV) nonahydrate

Crystal data
Extinction coefficient: 0.00505 (13)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
